It's been quite a few years since I finished medical school, and the details of what I learned from each course and clinical rotation have become rather hazy with the passage of time. One rotation that still stands out in my memory was the required month I spent at a psychiatric hospital, probably because the experience was so different from the rest of my medical education. I came away from that month with a great admiration for the patience and sincerity of physicians who dedicate themselves to helping deeply troubled souls, and an equally strong conviction that I would not ever want to become a psychiatrist myself. Nevertheless, I learned a number of things that have proven valuable in my subsequent professional life. I realized that emotional difficulties will affect most individuals at one time or another, often arising in response to a stressful life event. I saw that many behavioral disorders bear a great similarity to healthy coping mechanisms, but exaggerated to such a degree that they have become disabling. I learned that disturbances of the psyche can have physical manifestations, and physical problems usually have emotional repercussions. I discovered that patients, and people in general, usually feel inhibited by social norms from bringing up their emotional issues; they themselves may not even be fully aware that these issues exist. Despite this reluctance, they are usually both forthcoming and appreciative of the opportunity to share their distress when their physician opens the conversation.
When surgeons contemplate ways to improve our treatment outcomes, we usually focus on the technical details of our procedures. As orthopaedic surgeons, we are also very aware of the importance of rehabilitation to the final result. However, there is ample literature to support the proposition that psychological issues also have a tremendous influence on the ultimate success of our efforts to restore injured athletes to a state of optimal health and function. 6, 26 In fact, some studies suggest that psychological factors may influence the risk of an injury occurring in the first place. 31 Because anterior cruciate ligament (ACL) rupture is a relatively common procedure that requires a prolonged recovery period and may potentially jeopardize an athletic career, it has constituted the setting for many of the psychological studies relevant to orthopaedic sports medicine.
In this issue of The American Journal of Sports Medicine, Garcia and colleagues 9 at 2 Philadelphia academic orthopaedic programs report their findings on the prevalence and effects of symptoms of depression among patients undergoing ACL reconstruction. Prior studies have found depression to be surprisingly common among orthopaedic trauma 7 and hand clinic 13 patients, and Garcia et al discovered that this is also true for individuals who tear their ACLs. The current investigators prospectively administered a 16-item instrument, the Quick Inventory of Depressive Symptomatology (QIDS) to 64 adults preoperatively and 6 weeks, 12 weeks, 24 weeks, and 1 year postoperatively. When they applied the criterion of a score of 6 or more as diagnostic of major depressive disorder (MDD), they found that the preoperative scores of an astonishing 27 patients (42%) placed them in this category.
By 1 year after surgery, only 6 patients continued to have scores consistent with MDD. Despite this apparent improvement, the patients whose initial QIDS scores placed them in the MDD category still endorsed more depressive symptoms than those with fewer preoperative depressive symptoms; they also had significantly inferior functional outcomes on the Lysholm and International Knee Documentation Committee (IKDC) scales. Both groups improved about the same amount on these functional scales, but the MDD group scored about 13-14 points lower preoperatively and 13-18 points lower 1 year postoperatively. Interestingly, the MDD group seemed to ''catch up'' to the others at 6 and 12 weeks postoperatively, but their functional progress then began to level off and decline between 24 weeks and 1 year, the time period when many ACL patients are expecting to return to sports activities. In addition, the group with preoperative MDD had more postoperative complications.
The findings of this study raise several intriguing questions. All patients had ACL tears, yet some developed enough depressive symptoms to meet the criterion for MDD and others did not. Does this reflect a pre-existing depressive diathesis in some? Could such a diathesis have increased the risk of injury in the first place? 31 Did postinjury depression lead to the lower preoperative Lysholm and IKDC scores, or did inferior function produce depressive symptoms? Why did the patients classified as having MDD preoperatively have inferior function at 1 year after surgery, even though their QIDS scores had improved? Patients in the study routinely discontinued organized physical therapy 6 months after surgery; did the lack of professional support between 6 and 12 months factor into this apparent decline?
Anger, fear, and depression are common responses to trauma 25, 27 ; athletes may even be more prone to such emotional reactions than the general population. 2, 12 In extreme cases, posttraumatic stress symptoms such as flashbacks 18 Not surprisingly, the risk of a mood disturbance, commonly depression or anger, has been found to increase with the severity of the injury. 27 ACL rupture, as a potentially career-ending injury, may carry an increased risk of depression 11 ; in a small study, athletes who had experienced an ACL tear had more severe and longer lasting depressive symptoms than those who were recovering from a concussion. 15 Level of competition 20, 23 and age 3, 29 have also been identified as relevant factors. One study found that competitive athletes exhibited greater mood disturbance than recreational athletes at the time they were released to return to sport, 20 while another investigation reported more depression in professional soccer players before and after ACL surgery than in a comparable group of amateurs. 23 This may be because higher level athletes are more heavily invested in their ''athletic identity.'' 2 Adolescent athletes are quite vulnerable to psychological distress following injury, 17, 21, 29 with a comparative study finding that they experienced more pain and catastrophizing (the tendency to assume the worst-case scenario 6 ) than adults. 29 Various psychological factors have been shown to affect the likelihood of an athlete returning to competition following ACL reconstruction. 1, 10, 19 In one well-known study, Ardern and colleagues reported that only 31% of 187 ACL patients had resumed their previous level of participation 12 months after surgery. 1 The authors concluded that the psychological factors associated with returning to sport were linked to the athlete's prospective appraisal of his or her ability to do so, even before the surgery had taken place. At the risk of oversimplification, it appears that the ''positive mental attitude'' promoted by countless coaches is indeed an important factor in the recovery process.
Psychological factors may affect the likelihood of returning to sport after ACL reconstruction not just by influencing the decision-making process, but by affecting the recovery of function as well. 5, 22, 28, 30 Relevant elements that may influence functional recovery include pain catastrophizing, 30 kinesiophobia (literally a fear of movement, usually signifying a fear of reinjury), 5, 19, 28 self-efficacy (belief in one's ability to succeed or effect change), 5, 28 and internal locus of control (belief that the outcome is largely the result of one's own actions, rather than external factors beyond one's control or chance). 22, 28 For example, in a study of 198 subjects after ACL reconstruction, Nyland et al 22 found that those with a high internal locus of control had superior scores on a number of outcome measures, including the IKDC scale, a mean of 5 years postoperatively.
One mechanism by which psychological factors may affect physical function is by compromising an athlete's compliance with the rehabilitation process.
3,4,24 Brewer et al 4 found that more pessimistic individuals performed a smaller portion of their home exercise program on days when they experienced mental stress, while Pizzari et al 24 reported that self-motivation and fear of reinjury were important influences on adherence to a similar home program.
In light of these reports, it is natural to wonder whether certain interventions can be used to encourage the psychological recovery of patients following ACL tears and other sports injuries. The utility of relaxation and imaging techniques, 8, 18 modeling videos, 14 and writing exercises 16 has been demonstrated in different reports, although the magnitude of the effects has often been modest. In a controlled study, Maddison and colleagues 14 found that patients who viewed short modeling videos prior to ACL reconstruction and in the early postoperative period demonstrated greater self-efficacy in rehabilitation tasks prior to hospital discharge and higher IKDC scores 6 weeks postoperatively. In the videos, model patients recounted their own injury, surgery, and rehabilitation experiences, described their emotional responses to each phase, and demonstrated some of the key steps in the recovery process.
In a case study, McArdle 18 described the use of guided imaging techniques in the successful treatment of a soccer player who had developed depressive and posttraumatic stress symptoms following an ACL injury. Imaging can also be incorporated into the routine postoperative rehabilitation program. Cupal and Brewer 8 reported that participants who received 10 sessions of relaxation and guided imagery during their 6 months of rehabilitation following ACL reconstruction demonstrated greater strength and less pain and reinjury anxiety than control and placebo groups. Each session began with a period of relaxation training; participants were then guided on an imaginary journey through the next phase of their rehabilitation.
I venture to speculate that most orthopaedic surgeons, like me, have never considered psychiatry as a personal career option. Nevertheless, we need to be aware that the emotional and the physical health of our patients may be intimately interconnected. The work of Garcia et al 9 and other investigators suggests that psychological elements can undermine or promote the successful recovery of injured athletes, so we need to be alert to signs that emotional support may be necessary. In exceptional cases with flagrant and disabling symptoms, the need for a formal intervention will be obvious. More commonly, unfavorable interactions between the psyche and physical wellbeing will be subtle. It is not yet clear whether the magnitude of this interaction warrants routine screening or the addition of a psychological portion to our standard postoperative rehabilitation programs. Future research may provide more definitive answers to these questions.
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